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YALE MEDICAL SOCIETY
March 11, 1957
MSH AND ACTH. By Aaron B. Lerner, Associate Professor of Derma-
tology, Yale University School of Medicine.
In 1917 it was first observed that removal of the pituitary glands of tadpoles
resulted in a lightening of the skin, while injections of exogenous pituitary
extract caused increased skin pigmentation. About 1930 Zondek found that
this skin-darkening principle was produced by the pars intermedia, and
hence he proposed the name Intermedin for it. The pituitary skin-darkening
hormone is now called melanocyte stimulating hormone (MSH) to indicate
its trophic function.
Attempts to purify extracts from the pars intermedia of hogs in collabora-
with T. H. Lee resulted in an homogenous compound with considerable
melanocyte stimulating activity. Workers elsewhere who were attempting
to do the same thing by different techniques also isolated a homogenous
compound which was different in its electrophoretic properties, but which
also displayed MSH activity. Bioassay of these two compounds showed that
the one isolated by the Yale group was the more active of the two, and the
names alpha and beta MSH were given to the more and less active
compounds respectively.
Following the determination of the structure of beta MSH by other
workers, the author assisted J. I. Harris in the study of the structure of
alpha MSH. The experimental work was carried out with a few milligrams
of alpha MSH which seemed to be homogenous when subjected to electro-
phoresis. Hydrolysis of the compound yielded twelve different amino acids,
with serine appearing in twice as great molar quantities as any of the others.
Attempts to identify the C and N terminal amino acids indicated that the
carboxyl and amino groups of these amino acids, respectively, were blocked.
The specific actions of trypsin and chymotrypsin were used to obtain shorter
fragments of the thirteen amino acid chain, and to determine the position
of certain amino acids in the compound. Having located these amino acids,
acid hydrolysis followed by analysis of the resulting peptides was employed
to determine the location of the other amino acids in the chain. The follow-
ing sequence of amino acid residues was found:
Ser-Tyr-Ser-Met-Glu-His-Phe-Arg-Try-Gly-Lys-Pro-Val.
An amide group was determined to be the blocking group on the valine
residue. The N terminal blocking group is still unknown.
It is interesting that these thirteen amino acids in the sequence indicated
correspond exactly to the first thirteen amino acid residues of ACTH. More-
over, a chain of seven amino acids included in the eighteen amino acid chain
of beta MSH corresponds with the arrangement of seven of the amino acids,
in alpha MSH. DAVID W.E. SMITH
PLASMA 17-KETOSTEROIDS. By Lytt I. Gardner, Professor of Pediatrics,
Yale University School of Medicine.
Methods for the determination and study of plasma 17-ketosteroids have
been developed and have shown the relationship between various normal
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and pathological conditions and plasma 17-ketosteroid levels. The pro-
cedure for isolation of these compounds consists of acid hydrolysis of plasma
samples, successive extraction with ether, alkali, and hexane, chromato-
graphic separation on Florisil, and treatment of the residue with m-dinitro
benzene.
The average plasma 17-ketosteroid level for adults was found to be 61
ug/100 ml; the average for the newborn was somewhat higher, about 80
jug/100 ml. This high level in the newborn declines after two to three days.
The plasma 17-ketosteroid level was significantly changed in several dis-
ease states. In subjects with pure virilizing adrenal tumors, or with un-
treated congenital.adrenal hyperplasia, the level averaged about 300,ug/100
ml or higher. The level is also elevated in the rare neoplastic Cushing's syn-
drome. If a subject with congenital adrenal hyperplasia is given cortisone,
which satisfies the inherent metabolic error of this disease, the plasma level
of 17-ketosteroids drops to a normal value. Benemid, a tubular blocking
agent, causes an increase in plasma 17-ketosteroids.
A study was made of the plasma 17-ketosteroid levels of expectant
mothers during various stages of pregnancy and labor, and during lacta-
tion. Since the level is higher in umbilical plasma than in maternal plasma,
it is concluded that these materials probably originate in the fetal circulation
at this time. A sharp increase in these levels occurs during the few hours
of labor just prior to delivery; the level decreases sharply to a very low
value following delivery and rises slowly to a normal value during lactation.
The sharp increase at the time of delivery is thought to be due to back
diffusion associated with uterine contractions.
Other workers have shown that all of the 17-ketosteroids could be ac-
counted for as dehydroepiandrosterone and androsterone. In one case a pre-
mature baby showed a plasma 17-ketosteroid level of over 500 ,ug/100 ml
during the first two days of life.
This new technique for the determination of plasma 17-ketosteroids will
undoubtedly lead to a better understanding of the relationship between
these compounds and the various physiological and pathological processes
in which they are involved.
MALIN R. DOLLINGER
NEUROLOGICAL STUDY UNIT
March 12, 1957
SPINAL REFLEX PATTERNS. By John W. Magladery, Associate Profes-
sor of Neurology, Johns Hopkins Hospital and Medical School, Baltimore,
Maryland.
The method by which Paul Hoffman investigated tendon jerk reflexes em-
ployed shocks to skin overlying a nerve trunk which were of a magnitude to
cause afferent stimulation without stimulation of efferent fibers. The muscle
response, recorded electrically as sharp spike action potentials, was similar
to that elicited by a tendon tap. Electrical overstimulation caused a reduc-
tion in the magnitude of the response, indicating the induction of antidromic
impulses and a refractory state in efferent fibers. These reflexes, which shall
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be referred to as H reflexes in deference to Hoffman, have the following
characteristics. (1) The central delay is compatible with passage through a
single synapse when the excitatory stimulus is of low intensity. (2) The
most excitable afferents have lower excitation thresholds and higher conduc-
tion velocities than the motor axones. (3) The afferent limb is more sus-
ceptible to functional interruption than is the efferent limb. (4) Monosynap-
tic discharge occurs only when the afferent stimulus arrives at the cord via
the fibers of lowest threshold. With larger afferent volleys, evidence of inter-
nuncial activity appears. (5) H reflexes can be elicited from large muscles
of both flexor and extensor groups only. (6) Profound suppression of H
reflexes is found to occur after the slightest jar of muscle but not after pain-
ful stimulation of the overlying skin. (7) Electrical stimulation reveals a
facilitation of the second of consecutive stimuli when they occur within 25
msec. This is succeeded by a depression lasting several hundred msec.
Mechanical stimulation lacks an elicitible facilitatory phase. Root recordings
show these effects to be central in origin.
Patients with upper motor neuron lesions of the cord or lower brain stem
show a lowered afferent threshold and enhanced reflex discharge. Moreover,
reflexes can be recorded from muscles in which they are normally unattain-
able. Latency of reflexes elicited by liminal shock is 4-6 msec. longer than the
normal 32-34 msec., and the shape of the recorded response is polysynaptic.
These findings have been corroborated in experiments using cats. The
clinical status of the patient, however, does not correlate well with the
physiological findings. This fact implies mechanisms outside the myotatic
arcs themselves.
N. R. M.
ZOOLOGICAL JOURNAL CLUB
April 15, 1957
THE ROLE OF CELL DEATHS IN MORPHOGENESIS OF AVIAN LIMBS. By
John W. Saunders, Department of Biology, Marquette University, Mil-
waukee, Wisconsin.
Cell degeneration and death play a considerable and perhaps necessary part
in chick limb morphogenesis. Waves of cell dissolution act to carve wing,
leg, and digital contours. An area of cell death is also found on the somites.
Nile blue sulfate selectively dyes these degenerating cells.
A leg bud grafted to the body wall shows the degeneration at the same
time as an unoperated control. Therefore, degeneration takes place as a
result of localized factors. If the area of future cell death is excised after
stage 19, there is no cell degeneration at the site of the operation, but if
excised before stage 19, the cells die. The capacity to degenerate is therefore
restricted to certain cells by stage 19, but the death role may be taken over
by other cells before that time. When cells from the area of degeneration at
the posterior angle of the wing are grafted to the dorsal surface of the wing
bud prior to stage 22, there is no degeneration; if the graft is made early in
stage 23, cell death takes place in the graft. Cells grafted to a somite as early
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as stage .17 later degenerate, indicating that the tissue environment of the
somite is more favorable to degeneration than the dorsal surface of the
wing. If the limb is deprived of the degenerative cell area, it apparently
undergoes normal morphogenesis. The exact role of cell death, however,
will not be determinable until an experiment can be devised in which cell
degeneration can be stopped in situ and the effect be observed.
G. E. w., 3D
BERTRAM ROBERTS MEMORIAL LECTURE
May 2, 1957
INTRODUCING A PSYCHIATRIC CLINIC INTO A COMMUNITY. By Alexander
Leighton, Professor of Social Psychiatry, Cornell University, Ithaca, New
York.
Psychiatric clinics in communities under 250,000 will probably become more
prevalent if the present wave of interest in psychiatry keeps up. The experi-
mental clinic set up by Cornell University and the Nova Scotia Department
of Public Health six years ago at Bristol,* a town of 3,000 on the Atlantic
coast of Canada, exemplifies the problems and the evolution of such a clinic
from its initial impact through its incorporation into the community at
large.
The establishment of such a clinic initially involves the planning of
immediate and long-term goals. Thus, as the community becomes aware of
the clinic and perceives its potentialities, the clinic can at all times maintain
a working relationship and become firmly accepted in professional and lay
circles. The clinic must be prepared to be accepted on the community's
terms until understanding and confidence have developed. Identification
with previously established institutions which are relatively nonpartisan,
such as the local medical society, is, at the outset, of great importance. As
the clinic develops, sentiments crystallize in all quarters. However, the
majority of the community remain indifferent, and positive or negative
attitudes will develop depending on the professional and social record which
the members of the clinic make with the passage of time. The importance of
being known and accepted as a human being in a small community is not to
be undersetimated and provides special problems to the practice of psychi-
atry.
As firmer roots develop, the general practitioners begin to refer cases
earlier, with better selection, and become more involved in the psychiatric
care of the mentally ill and may even do some therapy themselves. The ques-
tion of the role of the general practitioner, the clergy, the teachers, and the
hospital comes up and must be worked out as the clinic becomes more
active. With greater awareness of its needs, the community begins to ask
more of the clinic in frequency and range of cases. The potentiality of the
clinic is slowly realized and fulfilled so that eventually cases are seen early,
* A code name to protect the privacy of the area under study.
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there is a good follow-up and after-care program, effective mental health
programs are instituted, and investigation of mental illness in the commun-
ity epidemiologically, genetically, and pathologically can be carried out.
R. N.
RALPH HILL THOMAS LECTURE
May 20, 1957
THE GROWTH OF SINGLE CELLS. By J. Murdock Mitchison, Zoology De-
partment, University of Edinburgh, Scotland.
A measure of the growth of a single cell may be obtained by finding the
increase in dry matter. Using an interference microscope with the cell
mounted in an aperture, by measuring the retardation with the cell in place
and then removed, the total retardation by the cell (a function of dry mat-
ter) may be calculated without measuring the size of the object. The method
is accurate (i.e., repeatable) to 5 x 10-14 grams which is the dry mass of
1 3 of cytoplasm. Fission yeast, Schizosaccharomyces pombe fulfils the
requirements for an experimental cell: (1) regular shape (cylinder), (2)
reasonable size, (3) rapid growth, (4) grows in a sterile medium, (5) does
not move while using the substrate. Growth takes place only in length at the
end away from the preceding division and the cell divides with a plant-like
central plate.
The cell was mounted in glue; retardation was measured and a photo-
graph taken to record size every 7y2 minutes. Dry mass growth rate curves
consist of a rising straight line, a break at division, then a steeper straight
line. Volume (length in this case since the cell grows only in one plane)
grows at a higher rate, reaches a plateau at division, and rises again after
division. The volume normally growing at one end only probably stops
increasing while the cell plate is formed in the center. A possible mechanism
for division may be that as the concentration within the cell increases,
hydrostatic pressure between the two cell plates blows them apart, since,
when the two cells separate, they round out. There is no real evidence con-
firming this view, and division appears to take place by pinching off. A
model consisting of synthetic centers or particles controlling growth is pro-
posed. These remain constant in number until just before division when
they double and separate at "mitosis." This would account for the observed
sudden doubling in synthetic rate after division. These findings are in agree-
ment with those of Zeuthen on respiratory rate in Tetrahymena but differ
from those of Prescott on Amoeba in which the growth rate is not constant
but rises exponentially. This may be due to a decreasing rate of feeding and
rounding up before division in Amoeba. Budding yeast growth rates follow
an S curve for volume, but the mass growth is linear.
Further work is intended with other cells including Prototheca and bac-
teria; electron microscope studies of mitochondrial and microsomal activity;
and growth rates with changed environments in synchronous cultures.
G. E. W., 3D
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RADIATION THERAPY SEMINAR
May 23, 1957
SUPERVOLTAGE RADIATION THERAPY WITH BETATRON. By William B.
Seaman, Professor and Director, Department of Radiology, College of
Physicians and Surgeons, Columbia University, New York.
The principal features of the Betatron supervoltage emission which recom-
mend it over conventional x-ray are: (1) its ability to deliver a high per-
centage of a total dose to deeply situated tissues, (2) its property of sparing
the skin overlying the target, even at high dosages, (3) its bone-sparing
property (absence of differential absorption by bone), and (4) its excep-
tionally low side-scatter. The latter property recommends the Betatron for
treatment of neoplasms adjacent to structures such as the eye or spinal cord,
to which the side-scatter of conventional x-radiation would be damaging.
Bone sparing is especially advantageous in radiation of the face and skull.
Supervoltage radiation therapy works no magic. It is beset with the
limitations and problems of conventional x-radiation therapy. The miscon-
ceptions that patients with disseminated carcinoma or with radio-resistant
tumors are good candidates for supervoltage therapy have led to therapeutic
failures in these ultimately hopeless cases.
In treatment of local visceral cancers including brain tumors supervoltage
therapy has yielded promising results with a low incidence of radiation sick-
ness and minimal damage to adjacent normal tissues. The present experi-
ence indicates that the "biological effectiveness" of x-rays with this energy
is similar to that of the 250 kv range, instead of 20-40 per cent lower. Dos-
ages and normal tissue tolerances are becoming better established as
experience with the Betatron accumulates.
R. P. A.
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